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TITLE OF THE INVENTION 

INFORMATION PROVIDING METHOD AND 
INFORMATION DISTRIBUTION APPARATUS 

BACKGROUND OF THE INVENTION 

5 Field of the Invention 

The present invention relates to an information distribution service for accepting an 
information distribution request from a terminal connected through a network and transmitting 
the requested information to the terminal and a distribution method for distributing the 
requested information to a terminal in the information distribution apparatus and information 
ljpH distribution system. 

iH Description of the Related Art 

,/z Recently, a gigantic information network called the Internet has been constructed and 

^ utilized through mutual connections of computers and computer networks in the world. On 
^ this gigantic information network, various services are put into practical use and users can 
153 utilize various services distributed around the world while staying at home. 

As an example, there is provided an information distribution service called the World 
Wide Web (WWW). In the World Wide Web, information which may be disclosed in general 
or only to limited persons is stored on a server computer connected to the gigantic information 
network. A user at a remote computer or other device capable of communicating via the 
20 Internet (hereafter referred to as a "terminal") is capable of making access to nearly any 

information on any server connected to the Internet by connecting the terminal to such server 
via the Internet. In other words, users can access the information scattered throughout the 
world while staying at home or anywhere. 

To make it possible for a user to transmit or receive the information available via the 
25 Internet without relation to the type of computer used, not only must a common protocol (for 
example, TCP/IP) be used for data transmission and reception, but also the content of 
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information to be received and transmitted must be in a common format and language. One 
description language that is commonly used is Hyper Text Markup Language (HTML). A 
user is capable of browsing information in HTML by making use of general purpose browser 
software such as well known Netscape Navigator® and Microsoft® Internet Explorer. 

5 At the beginning, HTML has developed by mainly describing the content of informa- 

tion. At present, a link function is fulfilled with which it is now possible to make reference to 
remote information from a "web page" of information written in HTML by providing an ad- 
dress of the remote information. Since a large amount of information is scattered on the 
Internet, evaluation for the worth of the information itself and the worth of the location of 
10 information is desired and a structured language fulfilling the link function such as extensible 
markup language (XML) is now being developed. XML improves on HTML by providing an 

n independent link function. 

;z Therefore, the information providing server is now capable of presenting not only its 

11 own information but also information from another server by making reference thereto. 

15f Namely, information may exist at any device which may be accessed through the network and 
^ as the method for presenting information, it is also possible to register the information and 
* a present only the location of information depending on the presentation purpose. In other 
y words, the information presenting side (web server) and the terminal to which the information 
I ] is presented are now capable of respectively presenting and browsing information easily in a 

2<jb 5 wider range. 

However, fulfillment of function of a structured language such as XML requires 
improvement in the browser software for browsing information described with the structured 
language. Moreover, information existing on the network is versatile not only in its amount 
but also in the registration modes and the related information is not always described with the 
25 structured language. As an example, link destinations may be generated with word-processor 
software and stored in a mode depending on the word-processor software. In this case, when 
such word-processor software is installed at the terminal operated by a user, such word- 
processor software is automatically used to display the link destination information, but if such 
software is not installed, a user may be unable to reference the link destination information. 
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Terminals which may be connected to the Internet or other network include various 
devices ranging from a personal computer which assures as required the full functions to a 
hand-held telephone set which is inevitably restricted in its functions. Hand-held telephone 
sets which previously have been provided only with the functions of conversation through 

5 audio communication and reception/transmission of text, such as e-mail and pages are now 
being given an interface, like the i-mode function, that enables Internet communication and a 
browser function, although this function is more limited than the function of a personal com- 
puter. In the case of a hand-held telephone set, there are such restrictions on the browser 
function and the display area is small, but it is possible for a hand-held telephone set to enjoy 
10 the information distribution service through connection with the WWW explained above using 
limited browser function. 

n In addition, currently available are a television receiver called a Web TV and digital 

televisions which include a connection to the Internet. Such television receivers assure easy 

In reception of the information via the Internet by using a remote control unit or wireless 
15; keyboard. 

As explained above, the environment for utilizing the Internet is diversified and the 
s _ types of information resources available via the Internet service are also diversified. There is a 
y great deal of variation in the type of terminals connected to the Internet and the functions they 
perform. As a result, the service environment varies depending on the types and functions of 
2p the terminals connected thereto. In addition, even when the type and function of terminals are 
identical, the software installation and version conditions may be different. Namely, there are 
numerously different conditions depending on users and environment patterns. On the other 
hand, although there is great variety in the information available via the Internet, all of the 
information is defined and known on the information distributing side of the Internet. 
25 When a user tries to browse the information on the Internet, the user expects, regard- 

less of what type of terminal is used, that the information to be displayed is always displayed 
correctly. However, actually, if the environment of the terminal used is deviated from the 
environment required to correctly display the obtained information, the information cannot be 
displayed adequately or may be displayed in a meaningless condition. A practical example of 



such display condition will be explained below. As the first example, it is assumed that infor- 
mation described using XML is obtained using a browser which only supports a link of one 
direction of HTML. If a two-way link not supported by HTML is included in the obtained 
information, the browser cannot recognize such link and does not display that the link is 
5 extended or description of the structured language indicating the link is displayed as if it were 
a part of the content of information. In this case, even when a user has obtained the informa- 
tion, he cannot correctly recognize the content of information and cannot effectively use such 
information. 

As the second example, it is assumed that the information requested by the browser is 
10 not described with a structured language such as HTML but has been generated with a word 

processor. In this case, it is no longer possible to make reference to the information if the 
i;i word processor software used to generate the information is not installed at the user terminal 

from which the information is requested. In this case, it cannot be said that information is 
IH smoothly distributed to users. 

15; To avoid these problems, it usually is assumed that the user terminal is always set in 

J~ the latest condition. However, since the environment changes quickly in the field of the 
Internet and computers, based on quick technical innovation, and the type of terminal and 

o 

%j applications installed also change more and more quickly in wider range, it is not easy to cope 
^ with such quick changes. Moreover, if it is impossible to process the distributed information, 
2fM it is now discussed to provide the function of converting the information so that the terminal 
can process it. However, in this case, maintenance of the converting function is required in 
response to newly distributed or improved functions and it is difficult to always provide the 
latest function because of quick changes in the converting functions. 

Moreover, even on the information distributing side of the Internet, maintenance of 
25 information already registered will require, depending on the amount of information and extent 
of expansion in function, much working load. Therefore, changes in information formats are 
usually not performed unless there is a change of information content. In addition, informa- 
tion is generated in a plurality of formats depending on the intrinsic format of the applications 
used to generate the information, while information is transmitted by selecting the transmission 
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mode depending on the environment of the terminal. However, it is not preferable that the 
same information exists in a plurality of different formats because adequate maintenance is not 
always performed to all formats of information when maintenance of the information is 
required. Moreover, it is presumed that there is a difference in when the maintenance of each 
5 format occurs, even when maintenance is conducted to all formats of information. Further- 
more, the memory capacity for storing the information increases as the number of information 
formats to be stored increases. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to distribute, in the information distribution 
10 service on the Internet, every kind of information registered on the Internet in such a condition 
o that reference is possible with the user terminal even when the environment of user terminal 
It from which the information request is issued is set to any condition. 

^ It is a further object of the invention that when the environment of user terminal from 

which the information is requested is recognized and when the requested information includes 
lfc a type and format which cannot be used in the user terminal, the information as a whole or 
;L only the relevant part of information is transmitted after it is converted to a type and format 
%J that can be used by the user terminal. 

% ] The present invention is based on the finding that the application used can become a 

li problem when the information is stored on the information distributing side of the Internet and 
20 the user requests distribution of the information to browse the obtained information. 

When a terminal connected to the network desires reception of information from a 
distribution service, a service request is issued using application software, such as a browser 
application. In this case, information regarding the application software used to make the 
request is often transmitted as a part of the service request. Moreover, when the application 
25 software used can be identified, the capabilities of the application software can naturally be 
confirmed. Namely, when the environment of the requesting terminal becomes apparent, it is 
possible to determine whether the requested information can be processed by the terminal. 
When it is determined that the process is impossible, the requested information is processed to 
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be compatible with the confirmed functions of the requesting terminal and thereafter the 
converted information is transmitted. Thereby, the terminal is capable of making reference to 
any information registered in an information distribution service without regard to the 
environment of the requesting terminal. 
5 Namely, the present invention proposes an information distributing method used by an 

information distribution service for accepting a request for information distribution from 
terminals connected via a network and transmitting the requested information to the terminals, 
wherein the capabilities of the application used by the terminals to transmit information 
distribution requests is confirmed when the information distribution requests are received from 
10 the terminals. It is determined whether the requested information may be processed given the 
capabilities of the application used and when it is determined that processing is impossible, the 
r i information to be distributed is converted to a format that may be processed by the application 
before the information is transmitted to the terminal. 

J BRIEF DESCRIPTION OF THE DRAWINGS 

1^ Fig. 1 is a block diagram illustrating an information distribution system of the present 

^ invention. 

O Fig. 2 is a block diagram illustrating a basic structure of the information distribution 

•I] apparatus of the present invention. 

Fig. 3 is a block diagram illustrating a structure of the information distribution 
20 apparatus in a first embodiment of the present invention. 

Fig. 4 A is an example of the application function management table 

Fig. 4B is an example of the processing function table. 

Figs. 4C-4D are examples of the user management table. 

Fig. 5 is a flowchart of processing by the information distribution apparatus of the 
25 present invention. 

Fig. 6 is a flowchart of processing by the inquiry function unit of the present invention. 
Fig. 7 is a block diagram illustrating a structure of the information distribution 
apparatus of the second embodiment of the present invention. 
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Figs. 841 are explanatory diagrams illustrating conversion examples of the distributed 
information. 

Figs. 12A and 12B are display diagrams illustrating what is displayed at the terminal 
for the fourth conversion example. 
5 Fig. 13 is an explanatory diagram illustrating a fifth conversion example of the 

distributed information. 

Fig. 14 is an explanatory diagram illustrating a sixth conversion example of the 
distributed information. 

Fig. 15 is an explanatory diagram illustrating a practical example of the inquiry 
10 function. 

O DETAILED DESCRIPTION OF THE INVENTION 

H An example of information distribution service to which the present invention is 

W adapted will be explained below with reference to Fig. 1 which illustrates an example of the 
B Z system configuration of an information distribution service utilizing the present invention. An 
ljh information distribution apparatus 1 is connected to a plurality of terminals 3 via a network 4. 
^ Only one information distribution apparatus 1 is illustrated but it is possible to provide a 
y plurality of information distribution apparatuses. In the same manner, a plurality of devices 
I j may be used as terminal 3, including, but not limited to digital TV 3a, hand-held telephone 3b, 
li and computer 3c illustrated in Fig. 1. In addition, the information distribution apparatus 1 is 
20 provided with an information memory device 2, as a back-end device, storing the information 
distributed depending on the request. The information to be distributed may be stored not only 
in the back-end device indicated in this example but also in secondary memory device(s) 
(memory, disk, CD-ROM, MO, or the like) in the information distribution apparatus 1 depen- 
ding on the amount of information. In the information memory device 2, information may be 
25 in a structured language, such as SGML 2-1, XML 2-2, or HTML 2-3, or in a form corres- 
ponding to the application software used to generate the information, such as word- processor 
format 2-4, spreadsheet format 2-5 or some other format 2-6. 
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The information distribution apparatus 1 receives an information distribution request 
transmitted from the terminal 3, extracts the information requested from the information 
memory device 2 and transmits such information to the terminal 3. The terminal 3 refers to 
the information obtained using the browser and the application software depending on the 
5 format of distributed information. 

Fig. 2 illustrates the basic structure of the information distribution apparatus 1 of the 
present invention. The information distribution apparatus 1 is composed of an interface 
network unit 10, a converting function unit 20, an application function management unit 30, a 
processing request management unit 40 and a conversion module management unit 50. The 
10 network interface unit 10 has the function of decomposing data received from the network 4 

and composing data transmitted over the network 4 depending on the communication protocol 
n in the data transmitted and received through the network 4. The function of the network 
it interface 10 is a general function of network processing and is not an essential function of the 
J 1 ] present invention and therefore, detailed explanation of this function will not be provided. The 
1§2 converting function unit 20 converts SGML to HTML, as realized in the related art, and also 
r 1 executes the converting function of the present invention in combination with the application 
L function management unit 30, processing request management unit 40 and conversion module 
'%3 management unit 50. 

si The application function management unit 30 searches the application function 

2K management table 31 based on the application used in the terminal 3 which issued the request 
for distribution of information to confirm the function of the application executing on the 
terminal 3. Necessity of information conversion is determined by collating the function of the 
application and the type and format of the requested information. When it is determined that 
the user terminal 3 which issued the request for information distribution is of the type and 
25 format which disables a reference included in the requested information, the application func- 
tion management table indicates that it is necessary to convert the requested information to a 
type and format that may be processed in the user terminal 3. Thus, the application function 
management table 31 is used to detect the functions of the applications which may be processed 
in the terminals 3. 
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When it is determined that conversion is necessary, the processing request management 
unit 40 searches the processing function management table 41 to identify the conversion system 
for the information requested by the terminal 3 and further to confirm whether optional 
functions are used. The processing function management table 41 registers usage of functions 
5 which are different depending on the version of the application or user setting for applications 
registered in the application function management table. 

Moreover, the present invention also may make an inquiry to the terminal 3 when the 
application software operating in the terminal 3 is not registered in the application function 
management table 31 and when the application information cannot be obtained from the 
10 information distribution request from the terminal 3 . Fig. 3 illustrates the basic structure of an 

information distribution apparatus 1 having an inquiry function unit 60 which confirms the 
O identity of the application operating in the terminal 30 and also confirms the functions of this 
rS application. Therefore, it is possible to recognize the functions of unknown applications not 
H registered in the application function management unit 30 and processing request management 
1=S unit 40 and thereby, the necessity for conversion of distributed information can be determined 
? =] and the conversion can also be conducted. Moreover, the conversion function can be 
U improved by registering the information obtained from the inquiry function unit 60 in the 
L *3 application function management table 31 and processing function management table 41 via the 
A function registering unit 61 . 
M Figs. 4A-4B illustrate examples of the contents of application function management 

table 31 and processing function management table 41. The application function management 
table 31 registers the functions which may be used by each application operating in the ter- 
minal 3. In the example illustrated in Fig. 4A, when the application is browser A, it has the 
functions of HTML display and HTML link but does not have the functions of XML display, 
25 Xlink, or Xpointer. However, when the application is browser C, it has the functions of 
XML display, Xlink and Xpointer but does not have the functions of HTML display and 
HTML link. 

The processing function management table 41 performs management for the 
conversions required depending on the application(s) available at terminal 3 when the 
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information distribution request is received from the terminal 3. In the example illustrated in 
Fig. 4B, when the application is browser A which does not support XML, conversion to 
HTML is necessary (HTML conversion 41-1) when the information format is XML. 
Similarly, conversion to HTML link is necessary (link conversion 41-3) when both-way link is 
5 used in the information requested by the terminal 3 and the pointer conversion (41-4) and 
burying (41-5) are not performed, disabling the display. 

Moreover, it is also possible to realize more detailed conversion of information to be 
distributed to each user by providing a user management table 90 as illustrated in Fig. 4C. 
The user management table 90 in Fig. 4C is formed of a user identifier 90-1, a browser name 
10 90-2 and a registered application name 90-3. The user identifier 90-1 may be any information 
which can identify a user who is trying to receive the information distribution service, such as 
C3 log-in name, user ID for making access to the information distribution apparatus and the 
U network address of terminal 3. As the browser name 90-2, the name of the browser which is 
Yl usually used by the user is registered corresponding to user ID. As the registered application 
lf£ name 90-3, an application other than the browser used in the terminal 3 is registered. When a 
O user has connected to the information distribution service, the user management table 90 is 
L searched on the basis of the user ID and thereby, the environment of terminal 3 of a registered 
^3 user, such as browser name used by user and another application which may be used, can be 
H obtained easily. When the user management table 90 is used, it is also possible to determine 
M: the necessity of conversion through the combination of the application function management 
table 31 and processing function table 41 and user management table 90. For example, if it is 
impossible to determine whether the pointer conversion is necessary by identifying the name of 
browser from the user management table 90, the processing function table 41 is searched using 
the browser name as the keyword. When pointer conversion is unnecessary, the requested 
25 information is distributed without any conversion and when pointer conversion is necessary, 
the pointer function included in the requested information is converted before distribution of 
requested information. 

As another example of the user management table 90, it is also possible to record for 
the user 90-1 the corresponding kind of terminal 90-4 as illustrated in Fig. 4D. This is 
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particularly effective when a user has a plurality of terminals 3. In the example illustrated in 
Fig. 4D, it is assumed that user A uses a desk-top personal computer which can provide full 
performance and also uses a notebook personal computer, such as at his house or during 
business trips. In this case, even when the same browser software is used, it is also possible to 
5 employ different information conversion depending on use of the desk-top personal computer 
having a large display area and use of the notebook personal computer having a small display 
area. Moreover, when software, which is installed in the desk-top personal computer is not 
installed in the notebook personal computer used, it is also possible to change the conversion 
system depending on the computer used by the user. 
10 Upon reception of the information acquisition request from terminal 3 via the network 

interface 10, the converting function unit 20 identifies, from the content included in the 
a acquisition request, which application in terminal 3 issued the information acquisition request. 
m As an example, when a general purpose browser, such as Netscape Navigator®, is used, the 
V\ name of browser used and version information are transmitted as part of the information 
fc£ acquisition request. Therefore, such information can be extracted from the contents of the 
O information request. 

U After the application used in the terminal 3 is identified, the application function 

%3 management unit 30 searches the application function management table 31 using the identified 

.... 

^ application name to confirm the functions supported by the requesting application. The 
M processing request management unit 40 confirms the format of the requested information to 
determine when reference to the information is possible with the functions supported by the 
application used in the terminal 3. When reference is impossible, the necessary conversion 
process is selected by the conversion module management unit 50 and the conversion module 
required for conversion is executed. When conversion is completed, the converted informa- 
25 tion is transmitted via the network interface unit 10 to the terminal 3 which requested the 
information. 

Fig. 5 is a flowchart indicating the process flow of an information distribution system 
according to the first embodiment of the present invention. As illustrated in Fig. 5, in step SI 
the information distribution apparatus 1 obtains from the content of a request from the terminal 
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3, the identity of the application used by the terminal 3 to request the information. Where a 
user transmits the information distribution request to the information distribution apparatus 1 
using a browser in the terminal 3, the name of browser used in the terminal 3 (and most likely, 
the version information) is included in the information distribution request. For example, 
5 when a user has accessed a home page using Netscape Navigator®, use of Netscape Navigator® 
as the browser is included, together with the home page address designated by a user, in the 
condition request data transmitted via the network to the information distribution apparatus 1 
storing the relevant home page information. 

In step S2, the application function management unit 30 and processing request man- 
10 agement unit 40 confirm whether an application name used in the terminal 3 is registered in the 
application function management table 31 and processing function management table 41. This 
a is required in a case where the information to be distributed has been generated with word- 
s' processor software under the assumption that the browser has the function to transmit, as the 
^ information to recognize the application used in the terminal 3, the application name and 
]£ version information of the browser and in addition the name of a helper application and plug-in 
n used in cooperation with the browser. Thereby, whether such information may be browsed 
L can be determined depending on registration of the helper application and plug-in software, 
because the type and format of information which may be displayed in the terminal 3 can be 
W determined easily. When the application name is registered in one of the tables 3 1 and 41 , the 
M process moves to step S5 as described later. If the application name is not registered in any 
table, the process goes to the step S3. 

In step S3, the inquiry function unit 60 generates an inquiry to confirm the function of 
the application used in the terminal 3 which issued the information request. Upon reception of 
the answer from the terminal 3, in step S4 the application name and function of application 
25 detected through the inquiry are stored in the application function management table 31 or in 
the processing function management table 41. 

In step S5, the functions of the requesting application registered in the application func- 
tion table 31 or the processing function management table 41 are collated with the type and 
format of the information to be distributed to determine whether conversion of information is 
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necessary. When it is detected that conversion is necessary, processing continues with step S6. 
When it is determined that conversion is not necessary, the requested information is transmit- 
ted in direct to the terminal 3 (step S7 of Fig. 5). 

In step S6, the functions of the requesting application registered in the application 
function management table 31 and processing function management table 41 are collated with 
the format of the information to be distributed to determine what conversion is necessary and 
an instruction to execute the conversion program for necessary conversion is issued to the 
conversion module management unit 50. The conversion module management unit 50 selects 
from among the conversion functions 51, 52, .... and executes the selected function. In step 
S7, the conversion module management unit 50 generates the information to be distributed 
which has completed the necessary conversion and transmits the converted information to the 
terminal 3 via the network interface unit 10. 

Fig. 6 is a flowchart illustrating the processing of the inquiry function unit 60. When 
the application used in the terminal 3 is registered in the application function management table 
31 or processing function management table 41 (YES in step S10), the conversion process is 
executed based on the content registered in the tables 31, 41 and the inquiry function unit 60 
does not perform any process. When the application is not registered in the application func- 
tion management table 31 or processing function management table 41 (NO in step S10), it is 
first confirmed in step S20 whether the predetermined process is specified. When a default 
process is specified (YES in step S20), the default conversion process is executed to complete 
the process. If the default process is not specified (NO in step S20), inquiry is made to the 
terminal 3 for the application used therein (step S30). Moreover, when it is necessary to con- 
firm the detail functions of the application, the inquiry is made to the terminal 3 for the detail 
functions (step S40). 

Inquiry to the terminal 3 may be made using conventional methods , such as urging the 
user to input the information about the environment of the terminal 3 using the FORM input of 
HTML, or an applet or the like may be transmitted to the terminal to obtain the application 
mapping definition information. Alternatively, when the information to be distributed uses all 
of the latest functions of XML, sample data requiring users to perform a certain action may be 
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transmitted to the terminal 3 using the XML function(s) required by the requested information. 
When the terminal 3 is capable of processing such function(s), the sample data is displayed 
correctly on the terminal 3 and the user performs the action in response to the displayed con- 
tent. When a response is returned from the terminal 3, it is determined that such function(s) 
5 can be utilized. If no response is received, it is assumed that the terminal 3 is incapable of 
handling the required functions. 

Fig. 15A is an example of XML code that can be transmitted to the terminal 3 for the 
purpose of inquiry to generate the display in Fig. 15B or Fig. 15C at the terminal 3. The 
sample data in Fig. 15 A checks whether the extended link of XML may be used. In the code 

10 shown in Fig. 15A, the extended link is described, followed by a message to urge the user to 
check the function of the terminal 3 and a message to urge the user to execute the responding 

C3 manipulation by "clicking" on the link. Thereafter, the message to display the link is 
ffi described. When the sample data in Fig. 15 A is transmitted to the terminal 3, the display in 
Zl Fig. 15B is generated indicating that the link is extended, if the terminal 3 supports XML. 
12 When the user clicks the extended link, the response is notified to the inquiry function unit 60 
O and thereby it can be confirmed that the extended link is displayed normally because a program 
f i for detecting clock operation (response for confirmation; cgi) is provided in the linking 

11 destination. If the extended link is not supported, the linking is not recognized and the display 
in Fig. 15C is generated which is same as that for an ordinary message, as indicated by no 

if underlining of "X L i n k M . Since the link information is invalidated, no response from the 
user is ever notified to the inquiry function unit 60 even if the user clicks the message. If no 
response is received from the user after monitoring for a predetermined period of time, it is 
determined that the relevant function cannot be used. Using this technique, it is possible to 
prepare sample data for checking many different functions. 

25 Fig. 7 is a block diagram of the second embodiment of the present invention. In this 

embodiment, a practical example of the information converting functions are provided. In this 
embodiment, a pointer information converting unit 51, a link information converting unit 52 
and a file format converting unit 53 are provided to perform the converting functions and these 
units are under the management of the conversion module management unit 50. The 
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conversion module management unit 50 calls the necessary conversion module from the 
converting function units 51, 52, 53 and then executes the information conversion depending 
on an instruction from a link content identifying unit 60, a link information structuring unit 70 
and a partial information extracting unit 80. 

Examples of conversion by the pointer information converting unit 51 are illustrated in 
Figs. 8 and 9. In Figs. 8 and 9, the requested information 9-1 includes a link 9-1-1 for partial 
reference. In the case of both Fig. 8 and Fig. 9, it is assumed that the requesting application 
used in the terminal 3, has Xpointer registered as disabling(X), i.e., the function of pointer 
conversion is disabled. In Fig. 8, the conversion is conducted in the manner that the 
information 9-2-2 as the object of partial reference is obtained and it is then incorporated into 
the information to be transmitted. Thereby, when an information request is generated from a 
terminal having no pointer function, the information which is being referred through use of the 
pointer function is transmitted by burying it directly into the linked area. Therefore, the user 
can browse the requested information correctly. 

Fig. 9 illustrates an example of the conversion of the link 9-1-1 of the partial reference 
to a link 9-4-1 to a file. Using this type of conversion, when the request is issued from a ter- 
minal 3 having no pointer function, the link function is not invalidated and it can be displayed 
that there exists a link destination. In this case, reference has naturally been possible only to a 
part of the information of the link destination, but it is now possible to browse the information 
of the link destination as a whole. However, the condition in which it is no longer recognized 
that the link is extended in the relevant area, if there is not any problem from the point of view 
of security, the user can recognize the existence of a link destination and there is a possibility 
for adequate distribution of the requested information. 

Examples of conversion by the link information converting unit 52 are illustrated in 
Figs. 10-13. In the example of conversion of Fig. 10, an extended link 10-1-1 is included in 
the requested information and a one-way link 10-2-2 is buried into the respective information 
for which the link is extended when the terminal 3 which generated the information request 
does not have the function of extended link (Xlink). Fig. 11 illustrates the example of conver- 
sion of information to which a plurality of files defining the both-way link are related. Which 
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information is linked with which information 11-3 can be checked from the link information 
defined in a plurality of link files 11-1, 11-2 and the link is buried to respective information. 
The information el/kiji-l.xml is linked to the information el/kiji-2.xml and e2/kiji-n.xml. 
When the information is transmitted to a terminal 3 which cannot use the both-way link, if the 
5 information is transmitted to the terminal 3 without conversion thereof, the link information is 
neglected and is displayed as a document in which the link is not extended, for example, as 
illustrated in Fig. 12A. However, the conversion to incorporate a one-way link for el/kiji- 
2.xml and e2/kiji-n.xml to the area where the both-way link included in el/kiji-l.xml is 
defined, it is now possible to refer to the information correctly extending the link as illustrated 
10 in Fig. 12B even if the terminal 3 supports only the one-way link. 

Fig. 13 illustrates an example of conversion in which the requested data is divided into 
C3 a plurality of segments or chapters, each containing the amount of information which can be 
m displayed by a terminal 3 that has a small display area. Even if the terminal 3 has a narrow 
l[\ display area, the information can be divided for effective reference by defining the storing 
1* address of divided data as the link information. In the conversion example 13-2 of Fig. 13, the 
O information is divided for all contents of chapters and links to the chapter immediately before 
n and after each chapter is added to the content of the divided chapters. In the conversion 
H example 13-3 of Fig. 13, the information is divided for all contents of chapters and only the 
^4 titles of chapters are independently generated in a contents display and the link is extended to 
M the contents of each chapter from the contents page. 

An example of conversion by the file format converting unit 53 is illustrated in Fig. 14. 
In the example of Fig. 14, the information itself is converted to a type assuring the reference 
depending on the function of the terminal 3, when information is registered in the format 
which cannot assure the display at the terminal 3 which has generated the information request. 
25 In the conversion example 14-2 of Fig. 14, the information described in the XML format is 
converted to the HTML format. In the conversion example 14-3 of Fig. 14, the control infor- 
mation indicating a structure of information called a tag included in the information described 
by XML is deleted and only the information to be displayed is extracted as text data. Thereby, 
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the terminal 3 is capable of obtaining the information as the text data which assures reference 
in general with any kind of application. 

As explained above, a user is capable of making reference to the information which is 
stored in various types existing on the network even if the user terminal is set to any condition 
without any loss of content of the registered information or with the displayed content approxi- 
mated as much as possible to the requested content. Moreover, the information distributing 
side is also capable of avoiding the condition that the information is distributed in an unexpec- 
ted condition and avoiding a condition disabling the distribution of information. 

Moreover, in the field of structured language in which remarkable progress can be 
seen, the information registering side is capable of generating the information using novel 
functions without considering the condition in the information utilizing side. In addition, the 
maintenance work for information generated previously may be eased. Meanwhile, the user 
side is always making reference to the information requested without any maintenance for the 
environment of the terminal for each sale of novel software and distribution of newer versions 
of software, because the information requested is converted, before transmission, to a display- 
able format assuring reference to the distributing side even if the terminal being used does not 
support the new function. 
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CLAIMS 



What is claimed is: 

1 . A method of distributing information from at least one information distribution 
server to a plurality of terminals via a network, comprising: 

converting, in response to a request from a requesting terminal, requested 
information into display information in a format that can be utilized by the requesting terminal 
based on environment information for the requesting terminal. 

2. A method as recited in claim 1, wherein the environment information is obtained 
from an information request from the requesting terminal for the requested information. 

3. A method as recited in claim 2, wherein the environment information includes 
identification of an application executing on the requesting terminal that issued the information 
request. 

4. A method as recited in claim 3, further comprising determining whether to perform 
said converting by using the identification of the application to access an application function 
management table cross referencing a plurality of registered applications and functions 
provided by the registered applications. 

5. A method as recited in claim 4, wherein the identification of the application identi- 
fies a browser application, by name and version, that issued the information request. 

6. A method as recited in claim 4, wherein said determining is further performed by 
transmitting an inquiry to the requesting terminal when the application function management 
table is unable to determine whether a required function included in the requested information 
can be performed at the requesting terminal. 
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7. A method as recited in claim 6, 

wherein said transmitting includes transmitting the inquiry with the required 
function incorporated therein, such that the inquiry can be responded to only if the required 
function executes properly on the requesting terminal, and 

wherein said determining is further based on whether a response to the inquiry 
is received from the requesting terminal. 

8. A method as recited in claim 4, further comprising determining how to perform said 
converting by using the identification of the application to access a processing function man- 
agement table cross referencing the plurality of registered applications with ways to convert 
information. 

9. A method as recited in claim 8, wherein the environment information is 
supplemented using a user identifier, corresponding to a user of the requesting terminal, to 
access a user management table cross referencing a plurality of user identifiers with at least 
one of applications available at user terminals and types of user terminals. 

10. A method as recited in claim 1, wherein said converting includes converting a 
pointer that cannot be resolved by the requesting terminal, by replacing the pointer with the 
content pointed to. 

11. A method as recited in claim 1, wherein said converting includes converting a 
pointer that cannot be resolved by the requesting terminal into a file name to be displayed. 

12. A method as recited in claim 1, wherein said converting includes converting a link 
of a type that the application does not support into at least one link of a type supported by the 
application. 
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13. A method as recited in claim 12, wherein said converting converts at least one of 
extended links and both-way links into one-way links. 

14. A system for distributing information to a plurality of terminals via a network, 
comprising: 

a network interface unit, coupled to the network, to receive an information 
request from a requesting terminal and to transmit display information to the requesting 
terminal; and 

a converting function unit, coupled to said network interface unit, to convert 
requested information into the display information that can be utilized by the requesting 
terminal based on environment information for the requesting terminal. 

15. A system as recited in claim 14, 

wherein the environment information includes identification of an application 
executing on the requesting terminal, and 

wherein said converting function unit includes an application function manage- 
ment unit to determine whether to convert the requested information by using the identification 
of the application to access an application function management table cross referencing a 
plurality of registered applications and functions provided by the registered applications. 

16. A system as recited in claim 15, wherein said converting function unit includes an 
inquiry function unit to generate an inquiry for the requesting terminal when the application 
function management table is unable to determine whether a required function included in the 
requested information can be performed at the requesting terminal, the inquiry incorporating 
the required function such that the inquiry can be responded to only if the required function 
executes properly on the requesting terminal, and said converting function unit determining 
what conversion is necessary based on whether a response to the inquiry is received from the 
requesting terminal. 

17. A system as recited in claim 14, 
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wherein the environment information includes identification of an application 

executing on the requesting terminal, and 

wherein said converting function unit further includes a processing request man- 
agement unit to determine how to convert the requested information by using the identification 
of the application to access a processing function management table cross referencing the 
plurality of registered applications with ways to convert information. 

18. A system as recited in claim 14, wherein said converting function unit further 
includes a user management table cross referencing a plurality of user identifiers with at least 
one of applications available at user terminals and types of user terminals to identify the 
environment information. 

19. A system as recited in claim 14, wherein said converting function unit includes 

a link content identification unit to convert a pointer that cannot be resolved by 
the requesting terminal into one of content pointed to by the pointer and a file name to be 
displayed; and 

a link information forming unit to convert at least one of a both-way link and an 
extended link for the application that cannot process such a link into at least one one-way link. 

20. A computer readable storage controlling a computer to perform a method 
comprising: 

converting, in response to a request from a requesting terminal, requested 
information into display information in a format that can be utilized by the requesting terminal 
based on environment information for the requesting terminal. 

21. A computer readable storage as recited in claim 20, wherein the environment 
information is obtained from an information request from the requesting terminal for the 
requested information. 
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22. A computer readable storage as recited in claim 21, wherein the environment 
information includes identification of an application executing on the requesting terminal that 
issued the information request. 

23. A computer readable storage as recited in claim 22, wherein said method further 
comprises determining whether to perform said converting by using the identification of the 
application to access an application function management table cross referencing a plurality of 
registered applications and functions provided by the registered applications. 

24. A computer readable storage as recited in claim 23, wherein the identification of 
the application identifies a browser application, by name and version, that issued the 
information request. 

25. A computer readable storage as recited in claim 23, wherein said determining is 
further performed by transmitting an inquiry to the requesting terminal when the application 
function management table is unable to determine whether a required function included in the 
requested information can be performed at the requesting terminal. 

26. A computer readable storage as recited in claim 25, 

wherein said transmitting includes transmitting the inquiry with the required 
function incorporated therein, such that the inquiry can be responded to only if the required 
function executes properly on the requesting terminal, and 

wherein said determining is further based on whether a response to the inquiry 

is received from the requesting terminal. 

27. A computer readable storage as recited in claim 23, wherein said method further 
comprises determining how to perform said converting by using the identification of the 
application to access a processing function management table cross referencing the plurality c 
registered applications with ways to convert information. 

-22- 



28. A computer readable storage as recited in claim 27, wherein the environment 
information is supplemented using a user identifier, corresponding to a user of the requesting 
terminal, to access a user management table cross referencing a plurality of user identifiers 
with at least one of applications available at user terminals and types of user terminals. 

29. A computer readable storage as recited in claim 20, wherein said converting 
includes converting a pointer that cannot be resolved by the requesting terminal, by replacing 
the pointer with the content pointed to. 

30. A computer readable storage as recited in claim 20, wherein said converting 
includes converting a pointer that cannot be resolved by the requesting terminal into a file 
name to be displayed. 

31. A computer readable storage as recited in claim 20, wherein said converting 
includes converting at least one of a both-way link and an extend link for the application that 
cannot process such a link into at least one one-way link. 

32. An information distribution method used by an information distribution service to 
receive a request for information distribution from a terminal connected via a network and to 
transmit requested information to the terminal, comprising: 

verifying functions of an application used by the terminal that sent the request 
for information distribution upon receipt thereof; 

determining whether the functions of the application can process requested 

information; and 

converting, when it is determined that the process is impossible, the requested 
information into a format which may be processed by the application prior to transmission to 
the terminal. 
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33. An information distribution apparatus of an information distribution service to 
receive requests for information distribution from terminals connected thereto via a network 
and to transmit requested information to the terminals, comprising: 

a conversion determination table provided for management of applications 
which may be operated on the terminal and corresponding functions to be processed by the 
applications; 

an application identification unit to identify the application used by a requesting 
terminal when an information request is accepted from the requesting terminal; 

a conversion determination unit, coupled to said conversion determination table 
and said application identification unit, to determine whether the application can process the 
requested information by referring to said conversion determination table; 

a converting unit, coupled to said conversion determination unit, to convert the 
requested information into converted information that can be processed by the requesting ter- 
minal when it is determined that the application cannot process the requested information; and 

a transmission unit, coupled to said converting unit, to transmit the converted 
information to the requesting terminal. 

34. An information distribution apparatus as recited in claim 33, further comprising an 
inquiry function unit, coupled to said transmission unit, to inquire about functions of the 
application used by the requesting terminal when the application used by the requesting 
terminal is not registered in said conversion determination table. 

35. An information distribution apparatus as recited in claim 33, wherein said 
converting unit converts, when the requested information includes content which cannot be 
processed by the requesting terminal, only that portion of the content which cannot be 
processed, depending on a converting system registered in said conversion determination table. 
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36. An information distribution apparatus as recited in claim 35, wherein a remaining 
portion of the content not processed by said converting unit is a link function or pointer 
function of XML. 

37. A terminal apparatus used to receive an information distribution service that 
responds to an information distribution request from said terminal apparatus connected via a 
network by transmitting requested information to said terminal apparatus, comprising: 

a requesting unit, coupled to the network, to include in the information 
distribution request information about at least one of an application used in said terminal 
apparatus and a function of the application. 

38. A terminal used to receive an information distribution service that responds to an 
information distribution request from said terminal connected via a network by transmitting 
requested information to said terminal, comprising: 

a computing unit, coupled to said network, which uses browser software on 
connection to the information distribution service to transmit, together with the information 
distribution request, information about at least one of application software which may be 
operated in cooperation with the browser software and application functions. 

39. A storage medium storing a program controlling a computer to provide an 
information distribution service to receive an information distribution request from a terminal 
connected via a network and to transmit requested information to the terminal, by performing a 
method comprising: 

storing a conversion determination table provided for management of applica- 
tions which may be operated on the terminal and corresponding functions to be processed with 
such applications; 

identifying an application used by the terminal when the information distribution 
request is accepted from the terminal; 
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determining whether a function of an identified application can process the 
requested information by referring to the conversion determination table; 

converting the requested information into converted information in a format that 
can be processed by the terminal when it is determined that processing of the requested 
information by the terminal is impossible; and 

transmitting the converted information to the terminal. 

40. A storage medium as recited in claim 39, further comprising inquiring the terminal 
about functions of an application used by the terminal when the application used by the ter- 
minal does not exist in the conversion determination table. 

41 . A storage medium storing a program for controlling a computer to perform an 
information distribution service by receiving an information distribution request from a 
terminal connected via a network and transmitting requested information to the terminal, in a 

method comprising: 

registering a conversion determination table provided for management of an 
application which can be processed on the terminal and corresponding functions which can be 

processed by the application; 

identifying the application used in the terminal when the information distribution 

request is accepted from the terminal; 

determining whether the requested information can be processed by the 
application by referring to the conversion determination table; 

converting, when it is determined that the requested information cannot be 
processed by the application, the requested information into converted information in a format 
which can be processed by the terminal; and 

transmitting the converted information to the terminal. 
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42. A storage medium as recited in claim 41, further comprising inquiring the function 
of application used for the terminal when the application used in said terminal does not exist in 
said conversion determination table. 
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INFORMATION PROVIDING METHOD AND 
INFORMATION DISTRIBUTION APPARATUS 



ABSTRACT OF THE DISCLOSURE 

A world wide information network called the Internet is structured and the information 
distribution service via the network is now operating in which it is now possible to obtain and 
make reference to every type of information resources through connection to the Internet. 
However, the type of distributed information and environment of user terminal connected to 
such information distribution service are all diversified and therefore it is sometime impossible 
to process the information requested from the user in the user terminal even if such requested 
information is transmitted to the user terminal. The present invention distributes information, 
in the information distribution service for transmitting the information to the terminal based on 
the request from a user through the network, by confirming the function of the terminal of user 
who has requested the information, determining whether the requested information can be 
processed with the function of the terminal and then converting, when processing is determined 
as impossible, the information to the format which may be processed. 
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United States, listed below and have also identified below, by 
checking the box, any foreign application for patent or inventor's 
certificate, or PCT International application having a filing date 
before that of the application on which priority is claimed. 

Priority Not Claimed 
L 

29 OCTOBER 1999 

(Day/Month/Year Filed) D 



(Day/Month/Year Filed) 

(MM* AH) D 

I hereby claim the benefit under Title 35, United States Code, 
Section 119(e) of any United States provisional application^} listed 
below. 



(Application No.; 
(tHWMH 



(Filing Date) 



I hereby claim the benefit under Title 36, United States Code, 
Section 120 of any United States applications), or 365(c) of any 
PCT International application designating the United States, listed 
below and, insofar as the subject matter of each of the claims of 
this application is not disclosed in the prior United States or PCT 
International application in the manner provided by the first 
paragraph of Title 35, United States Code Section 112, I 
acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 
Section 1.66 which became available between the filing date of the 
prior application and the national or PCT International filing date of 
application. 



(Status: 



Patented, Pending, Abandoned) 



(Status: Patented, Pending, Abandoned) 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true: and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
Jeopardize the validity of the application or any patent issued 
thereon. 
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Japanese Language Declaration 



POWER OF ATTORNEY: As a named inventor, ! hereby appoint 
the following attorney^) and/or agent(s) to prosecute this 
application and transact al! business In the Patent and Trademark 
Office connected therewith (list name and registration number) 



Send Correspondence to: 




21171 

PATENT .TRADEMARK OFFiCE 



Direct Telephone Calls to: {name and telephone number) 



Telephone : 202-434-1500 
Facsimile: 202-434-1501 



Telephone : 202-434-1500 
Facsimile: 202-434-1501 





Full name of sole or first inventor 

Toshimitsu SUZUKI 




Inventor's signature ^ . f Date _ M rt A _ rt 

4^ Au ^ st 24 - 2000 


ear 


Residence 

Akashi-shi, Hyogo Japan 


mm 


Citizenship 

Japanese 




Post Office Address 

c/o Fujitsu Limited 


1-1, Kamikodanaka 4-chome, Nakahara-ku, 
Kawasaki-shi, Kanagawa 211-8588, Japan 




Full name of second joint Inventor, if any 

Kazumi SAIT0 




Second inventor's signature Date 

fopmi&ifo Au 9» 8t 24 ' 2000 


ft* 


Residence 

Akashi-shi, Hyogo Japan 


®SS Citizenship 

Japanese 


awsr 


Past Office Address 

c/o Fujitsu Limited 


1-1, Kamikodanaka 4-chome, Nakahara-ku, 
Kawasaki-shi, Kanasawa 211-8588 Japan 




{Supply similar information and signature for third and subsequent 
joint inventors.) 
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Full name of third j dint inventor, if any 

Sadao YASHIRO 


35? rr -fh F=1 JEst flR 


a /+ 

H TJ 


Third inventor's signature Date 

^k^t>. August 24, 2000 






Res idence 

Ak.asb.i- shi « Hvo&o Tpn^n 


far! £8? 




Ci tlzensnip 






Japanese 






Post Office Address 

c/o Fujitsu Limited 


1-1, Kamikodanaka 4-chome, Nakahara-ku, 
Kawasaki-shi, Kanagawa 211-8588, Japan 






Full name of fourth Joint inventor, if any 

Takahide MURAMOTO 




Btt 


Fourth inventor's signature Date 

> / / / n August 24, 2000 


m m 




Residence 

Akashi-shi, Hyogo Japan 


;J3 




Citizenship 






Japanese 






Post Office Address 

c/o Fuiitsu Limited 


- 1-1 , Kamikodanaka 4-chome, Nakahara-ku, 

Kawasaki-shi, Kanagawa 211-8588, Japan 








Full name of fifth joint inventor, if any 






Masatomo GOTO 






Fifth, inventor* s^sigpature Date 
/kj^fCn^ C^&k August 24, 2000 






Residence 






Akashi-shi, Hyogo Japan 


w m 




Citizenship 

Japanese 






Post Office Address 

c/o Fujitsu Limited 


1-1, Kamikodanaka 4-chome, Nakahara-ku, 
Kawasaki-shi. Karaeawa 711-RS88 Tanan 






Full name of sixth joint inventor, if any 






Sixth inventor's signature Date 






Residence 


S If Citizenship 






Post Office Address 








(Supply similar information and signature for 




4) 


seventh and subsequent joint inventors.) 
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